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Elements of Static Strength 



ELASTIC STRESS FACTORS 

As a rule, stress concentrations arise due to the various local changes in shape, 
such as sharp corners, screw threads, abrupt changes in thickness, and even curved 
members of sharp curvature. This phenomenon is characteristic of elastic behav¬ 
ior. On the other hand, plastic yielding accompanies high stresses and tends to 
mitigate stress concentrations even in relatively brittle materials. This is a very 
important practical rule to keep in mind in developing rational designs. Particu¬ 
larly in the case of ductile response under static conditions, such as rivet holes in 
structural steel members, high local stresses based on the elastic theory can, indeed, 
be tolerated. 

Under the conditions of static loading applied to the parts made of brittle 
materials, stress raisers cannot be ignored. This is also true in the case of some 
inherently ductile materials, which, at lower temperatures, fail due to the acquired 
brittle characteristics. 

The stress concentration in any kind of cyclic loading should be avoided or 
at least mitigated. Furthermore, tests show that a single isolated hole or a notch 
appears to have a worse effect than that due to a number of similar stress raisers 
placed relatively close together. 

The elastic stress concentration factors can be obtained either analytically or 
experimentally [14, 15]. Extensive design tables for stress concentration factors 
have been published [16] and design against fatigue failure in the presence of stress 
raisers has been discussed extensively in a number of books [17-20]. Useful design 
data for the selected stress concentration problems have also been presented in 
chart form [21]. 


